The genus Gelsemium, which belongs to Loganiaceae, comprises three species: G. elegans BENTH., G. rankinii SMALL, and G. sempervirens AIT., from which more than seventy indole alkaloids have been isolated. 1, 2) We have proved that the origin of "Yakatsu," one of the ancient medicines stored in the Shosoin repository in Japan, is G. elegans.
MeOH/CHCl 3 extract (6.91 g) was separated by SiO 2 flash column chromatography to afford two new iridoids, GEIR-1 (1, 41.2 mg) and GEIR-2 (3, 3.6 mg), along with known alkaloids, gelsenicine, 14,15-dihydroxygelsenicine, 5) gelsemoxonine, 5) gelsedilam, 8) 14-acetoxygelsedilam, 8) gelseiridone, 8) and gelsefuranidine. 8) Further, the third new iridoid, GEIR-3 (4, 119.7 mg), was isolated from the n-BuOH fraction. Using a similar procedure, the fourth new iridoid, GRIR-1 (2, 24.4 mg), was isolated from the n-BuOH fraction of G. rankinii (see Experimental).
GEIR-1 (1) was obtained as colorless prisms (mp 119-120°C). The HR-FAB-MS spectrum gave a protonated molecular ion peak at m/z 213.0763 (MϩH ϩ ) that corresponded to the molecular formula C 10 (Fig. 2a) . HMBC crosspeaks between the protons at d 3.88 (H-7) and the acetal carbon at d 94.1 (C-3), and between the protons at d 5.16 (H-3) and d 79.5 (C-7) revealed that C-3 and C-7 were connected by an oxygen atom (Fig. 2b ). From these analyses, structure 1 having a unique tetracyclic caged structure constructed by an intramolecular acetal function was proposed. NOESY observations illustrated in Fig. 2c supported the stereostructure of 1.
The structure inferred by spectroscopic analysis above was confirmed by X-ray analysis (Fig. 3) . 10) This iridoid was considered to be derived from gelsemide (5) 11) by Michael attack from 7-OH to C-3 of a,b-unsaturated lactone. When compound 5 was treated with PTSA in dioxane, iridoid 1 was formed in 12% yield (Chart 1).
GRIR-1 (2) isolated from G. rankinii was obtained as colorless prisms (mp 165-169°C). Its 1 H-and 13 C-NMR spectra were similar to those of GEIR-1 (1), of which molecular formula C 10 H 14 O 6 had one H 2 O molecule more than 1. Coupling constants of the protons at C-6, C-7, and C-8 (J H6-H7 ϭca. 0 Hz, J H7-H8 ϭ3.7 Hz) and NOE between H-7 and H-8 suggested b-orientation of the oxygen function on C-7 (Fig. 4) . Taking this finding into account, the molecular formula, and HMBC correlations depicted in Fig. 4 , GRIR-1 (2) was considered to be an epimer at C-7 of the dissociated form of the intramolecular acetal function of 1. The structure, including the stereochemistry at C-3 of the hemiacetal function, was finally determined by X-ray crystallographic analysis (Fig. 3) .
12)
The molecular formula of new iridoid GEIR-2 (3) was es- Table 1) particularly of the chemical shift at C-7, indicated that 3 is the 7-deoxyderivative of 2 (Fig. 5) . GEIR-2 (3) was previously prepared by the enzymatic hydrolysis of 9-hydroxysemperoside (6).
11)
The HR-EI-MS spectrum of GEIR-3 (4) gave a protonated molecular ion peak at m/z 230.0780 (M ], together with HMBC correlations from H-1 to C-3 and C-5, from H-8 to C-1 and C-5, and from H-3 to C-11, suggested that GEIR-3 (4) has a gelsemide skeleton (Fig. 6) . .7 lϫ3) to give the nhexane extract (95.91 g). The aqueous layer was successively extracted with AcOEt (1.7 lϫ3), 5% MeOH/CHCl 3 (1.7 lϫ4), and n-BuOH (1.7 lϫ4) to give the AcOEt extract (76.91 g), the 5% MeOH/CHCl 3 extract (7.04 g), and the n-BuOH extract (278.31 g), respectively. The 5% MeOH-CHCl 3 extract (6.91 g) was separated by SiO 2 flash column chromatography with The aerial part of G. rankinii SMALL (1144 g dry weight) was extracted with MeOH (1.8 l, twice at room temperature and four times under reflux) to give the extract (232.7 g). The MeOH extract was dissolved in H 2 O (0.5 lϫ2) containing a small amount of MeOH and extracted with n-hexane (0.4 lϫ3) to give the n-hexane extract (29.08 g). The aqueous layer was successively extracted with AcOEt (0.6 l, 0.5 lϫ2), 5% MeOH/CHCl 3 (0.6 l, 0.5 lϫ2), and n-BuOH (0.6 l, 0.5 lϫ2) to give the AcOEt extract (14.41 g), the 5% MeOH/CHCl 3 extract (8.92 g), and the n-BuOH extract (40.01 g), respectively. The n-BuOH extract (40.01 g) was separated on a Sephadex LH-20 column with H 2 O/MeOH gradient to give 8 fractions. The fraction that was eluted with H 2 O (7749 mg) was purified by SiO 2 flash column chromatography (MeOH/CHCl 3 and AcOEt/n-hexane gradient) to afford GRIR-1 (2, 24.4 mg).
GEIR-1 ( Chemical Conversion of Gelsemide (5) to GEIR-1 (1) To a stirred solution of gelsemide (5, 5.0 mg, 0.024 mmol) in 1,4-dioxane (0.6 ml), ptoluenesulfonic acid monohydrate (50.0 mg, 0.263 mmol) was added and the mixture was stirred at room temperature under Ar. After 19 h, the reaction mixture was quenched with 5% aq. NaHCO 3 and extracted with 10% MeOH/CHCl 3 . Then, the organic layer was washed with brine, dried over MgSO 4 , and evaporated. The residue was purified by SiO 2 column chromatography (2% MeOH/CHCl 3 ) to afford 1 (0.6 mg, 12%), which was identical with the natural product in all respects.
